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Abstract of JP2002365540 

PROBLEM TO BE SOLVED: To provide a 
camera shake compensation function 
mounting zoom lens, a camera shake 
compensation function mounted video camera, 
an optical instrument and an optical device 
which compensates camera shake by making 
the whole third lens group, which is fixed with 
respect to the image surface, movable in 
perpendicular direction to the optical axis at 
varying of power and focusing in 4-group zoom 
lens. SOLUTION: The 4-group zoom lens is 
provided with the first lens group having a 
positive refractive power, the second lens 
group having a negative refractive power, the 
third lens group having a positive refractive 
power and the fourth lens group having a 
positive refractive power in this order starting 
from the object side, performs the variable 
power on the second group and performs the 
focusing on the fourth group, and at camera 
compensation time, the camera shake is 
compensated by moving the third group 
perpendicular to the optical axis. 
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E 


-5.97460X10- 6 


4.43945X10-' 


4. H209X10"* 


-2. 80398X10* 5 


F 


-1.06281 XIO" 7 


-2.47724X10- 7 


-2. 55061 XIO" 7 


2. 86558 X10" 7 



[00 3 4] [*3] 







mm 




f 


4. 0 2 4 


17. 3 6 1 


3 9. 18 1 


F/NO 


1. 8 6 6 


2.339 


2. 5 5 2 


2 co 


6 4. 4 4 6 


15. 6 4 0 


6.900 


d 5 

d 1 0 
d 1 4 
d 1 9 


0. 5 0 0 

15. 4 9 3 
5. 2 4 0 

1. 0 0 0 


11. 6 8 3 

4.310 
2.413 
3.827 


15. 19 0 

0. 8 0 3 
5.113 

1. 12 7 



[0 0 3 5] £5>fc, 3H<D-r-#£g-3<X-A^:-' 

Si§StcfcttS&lRMia£:H3~0 5{c^-ro ft*^ 0 
tidSCStSi^tc (b) lil^iRS|iR«OHT? 40 

«ffiwtt**-r. (c) B^ftiRs*s-rBif »*o 

(d) ttMLb&RSOHT**!?, 3EflUidlfiU j&lftttF 
SU m§UiCmt,c3ti?Z>m*7n? 0 (e) te^feiftM 

to 

[0 0 3 6] HZrCaVrX-Al^Xtt. «M4:M^&tt 
mcfilfriTm 1 U>X1¥2 1 . 12 I^XXP2 2, % 
3U>XP2 3, 154 U>-X^2 4 ll b>X 

1 «:IE©JB»r2J**U ^mRt>*^»B#lr*3^T 50 



mmcttLrmTZztiTi^o mz u>xg¥2 zitnco 

£fT5„ a§3U>XP2 3«IE©U>Xi:, IE<Db>X 
ISJtlT^S, 14 U>-Xgf2 4 f±IE©JgST*J*# 

[0 0 3 7] BI3~S5 t^-riRHIEI^eB^P)*-'**^ 

ma**?*-*. 

[0 0 3 8] Sfc, 'E6JCfl8*Slc*5^T0. 28* <D 
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7 5. (g) tfHS^iX (h) ^*B»«ift-0. 7 5 

£"5tc. #Sn*liEWFt*i/^Tt>ft»a:iBaStt«B**L 

I SAG1/SAG2 1=0. 868 
L/ ( (ft/fw) • RIH) =2. 2 8 8 

T211 /r219 =0. 0 12 

r 3ii /r3i9 =0. 0 13 
0 1 3 
0 12 



r 32 1 / r 329 = 0. 
T411 / r 419 =0. 



(8) KrBfl 2002-365540 

/4 

* f l/fW=6. 3 8 1 
I f 2 I /fW= 1 . 2 9 5 
f 3/fW=3. 1 5 7 
f 4/fW=2. 9 6 9 

awe. »2oa»itwx-iu>xo 

10 [0 0 3 9] 
[S4] 





m 


r 


d 


n 


V 


1 


i 

2 
3 
4 
5 


5 8. 12 2 

2 1. 5 6 2 
- 1 1 2. 7 0 2 

16. 2 34 

3 2. 6 0 9 


0 . 9 0 0 

5.000 
0. 12 0 
2.550 


1. 8 4 6 6 5 
1 . 6 9 6 8 0 

1. 7 7 2 5 0 


2 3. 9 
5 5.6 

4 9.6 


2 


6 

7 
8 
9 
1 0 


3 2. 6 0 9 

4.810 
-7. 2 3 6 
8.331 
-2 9. 3 5 1 


0. 5 0 0 

3.053 
0.800 
2.000 


1. 8 3 4 0 0 
1. 6 6 5 4 7 

1. 8 4 6 6 5 


3 7. 2 

5 5.2 
2 3.9 




1 1 




1. 7 0 0 






3 


1 2 
1 3 
1 4 
1 5 
1 6 


7. 4 5 2 
- 1 2. 8 3 6 
7. 9 14 
-5 0 0. 0 0 0 
6. 19 0 


2.950 
1. 5 0 0 
1. 8 5 0 
0.40 0 


1. 5 14 5 0 

1. 4 8 7 4 9 
1. 8 4 6 6 5 


6 3. 1 

7 0.2 
2 3.9 


4 


1 7 
1 8 


7. 9 6 8 
-2 5. 4 9 6 


2.150 


1. 5 14 5 0 


6 3. 1 


5 


1 9 

2 0 


oo 

CO 


2. 2 3 0 


1. 5 16 3 3 


6 4.1 



[0 0 4 0] 



m 


8 


1 2 


1 3 


1 7 


K 


-1.21627X 10 


-1. 62724X 10 


-5. 11232X 10" 1 


-5.20823X 10 


D 


-1. 40864X10-* 


4.96045X10~ S 


2.02485X10" 4 


9.46801X 10' 4 


E 


-2. 25735X10" 6 


2.38052X10- 8 


2.46825X10" 7 


-2. 22949X 10' 5 


F 


1.92046X 10" 7 


-9.56678XI0' 8 


-5. 14414X10* 8 


1. 77076 X 10' 7 



[0 0 4 1] [86] 







mm 




f 


4.025 


17. 4 4 2 


3 9. 3 0 5 


F/NO 


1. 8 6 6 


2.34 1 


2. 5 3 4 


2 co 


6 4. 4 6 4 


15. 5 7 8 


6.872 


d 5 

d 1 0 
d 1 4 
d 1 9 


0. 500 

15. 4 9 3 
5. 2 4 0 

1. 0 0 0 


11. 6 7 7 

4.316 
2.412 
3.828 


15. 19 0 

0. 8 0 3 
5. 2 0 0 
1.0 4 0 ! 



[0042] s£z<Dm&mfcffi&x—L>\s>x ic, x-i±\s>x<Dmmm*mi?z>-tft%;®LMnjE 
[00 4 3] m7-m9ictti&mmfrzw*>fr%;& J ? 50 0. 75, (g) tfasniMu:*, ch 0. 
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(9) 



002-365540 



75 

I SAG1/SAG2 I =0. 9 8 5 

L/ ( (ft/fw) • RIH) =2. 2 5 5 

r211 /r219 =0. 012 

r311 /r319 =0. 013 

r321 /r 3 2 9 =0. 013 

r 4 1 1 /r 4 1 9 =0. 012 

f 1/f W=6. 3 9 6 : 



75 

* I f 2 | /fW= 1 . 2 9 6 
f 3/fW=3. 1 2 8 
f 4/f W=2. 9 9 7 

«*«3) JWC. * 3 X-AU>XO 

s#»ii«iffli**7K:^-ro *©fc*©#*as« 

[0 0 4 4] 
10 [«7] 







r 


d 


n 


V 


1 


1 

2 
3 
4 
5 


5 8. 2 9 6 

2 1. 4 5 8 
- 1 1 3. 8 4 9 

16. 3 12 

3 3.316 


0.900 

5.000 
0.120 
2.550 


1 . 8 4 6 6 5 
1. 6 9 6 8 0 

1 . 7 7 2 5 0 


2 3.9 
5 5.6 

4 9.6 


2 


6 
7 

! 8 
! 9 
1 0 


3 3. 3 16 

4.776 
- 7. 5 2 0 
6.954 
-2 8. 5 3 5 


0.500 

3. 0 4 1 
0.800 
2.150 


1. 8 3 4 0 0 

1. 6 6 54 7 
1. 8 3 4 0 0 


3 7.2 

5 5.2 
2 3.9 




1 1 




1 . 7 0 0 






3 


1 2 
1 3 
1 4 
1 5 
1 6 


7.574 
- 1 2. 8 0 1 
7.898 
- 6 0 0. 0 0 0 
6. 15 4 


3.000 
1.650 
1.850 
0.400 


1 . 5 14 5 0 

1. 4 8 7 4 9 
1. 8 4 6 6 5 


6 3.1 

7 0. 2 
2 3.9 


4 


1 7 
1 8 


7.848 
-2 5. 6 4 1 


2. 15 0 


1 . 5 14 5 0 


6 3.1 


5 


1 9 

2 0 


oo 

CO 


2. 2 3 0 


1 . 5 16 3 3 


6 4. 1 



[0 0 4 5] [^8] 



m 


8 


1 2 


1 3 


1 7 


K 


-2.82525X 10 


-1.91412X10 


-1. 07956X 10 


-5.54549X 10 


D 


-6. 08102X10-' 


1.02731X10" 4 


I.05806X10- 4 


1.07560X10"' 


E 


-1.38649X10" 5 


3.27681X10' 6 


3. 2689IX10- 6 


-2.52303X10' 5 


F 


-1.08649X10" 8 


-1.90351X10"* 


-1.97905X10- 7 


2. 24548X10-' 



[0 0 4 6] [19] 







mm 




f 


4.025 


17. 3 8 9 


3 9. 2 7 5 


F/NO 


1. 8 6 0 


2.324 


2. 5 5 2 


2 co 


6 4. 4 2 2 


15. 6 16 


6. 8 8 4 


d 5 

d 1 0 
d 1 4 
d 1 9 


0. 5 0 0 

15. 4 9 3 
5. 2 4 0 

1. 0 0 0 


11. 6 8 0 

4.310 
2.412 
3. 8 2 8 


15. 19 0 

0. 8 0 3 
5. 17 7 

1. 0 6 3 



0 . 3 0° O^SnffiIE^l&ai4e?£^-f o ( f ) It 

mmmo. 75. c g > otto*^ (h) 
w-o. 7 sToMiRStas^n^n^LTv^o hi 



[0047] s&ic m3<onmmfc%z>x-i±\s>x 

0 1 3lc*VTo 01 1-0 1 3fc^flXMHfr5W5fr 
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|SAG1/SAG2|=1. 092 
L/ ( (ft/fw) • RIH) =2. 2 7 1 
r211 /r219 =0. 012 
r311 /r319 =0. 013 
r321 /r 3 2 9 =0. 013 
r411 /r419 =0. 012 
f l/fW=6. 3 8 1 
I f 2 I /f W= 1 . 295 
f 3/fW=3. 1 5 0 
f 4/f W=2. 9 6 6 



(10) #12 0 02-365540 

* [0 0 4 8] (HfiSWJ 4 ) Jfcfc, £4<D|g»0yfc:«£X 
-AU>XOft#W«fllllSIS«l**l OKa??. 
SiiOfc::fe^T. rliUyXi©***!, dttL^X 
©«»X*4UVXIBOffl«IBH, nttS-UXXOdttk: 

»-r*ffl*f*. vJi^i/vxodttfcw-rsT^^ft-p 

2ice^T. awffi«»2»<&w-ifls»ca*tfi[«-e 
f, f/no, oti^n^nai oox— 

[0 0 4 9] 

k Kio] 







r 


d 


n 


V 


1 


1 

2 
3 
4 
5 


5 7. 9 8 3 

2 1. 8 3 5 
- 1 1 7. 15 5 

16. 3 8 1 

3 3. 3 8 6 


0. 9 0 0 

5. 0 0 0 
0. 12 0 
2. 5 5 0 
«IS 


1. 8 4 6 6 5 
1. 6 9 6 8 0 

1. 7 7 2 5 0 


2 3.9 
5 5.6 

4 9.6 


2 


6 

7 
8 
9 
1 0 
1 1 


3 3. 3 8 6 

5.074 
-7. 4 7 8 
7.478 
8.132 
- 2 9. 2 7 3 


0. 5 0 0 

3. 0 4 1 

1. 000 
0.100 

2. 15 0 


1. 8 3 4 0 0 

1. 6 6 5 4 7 
1. 8 0 5 1 9 


3 7.2 

5 5.2 
2 5.4 




1 2 




1. 7 00 






3 


1 3 
1 4 
1 5 
1 6 
1 7 


7. 5 5 2 
- 1 2. 8 9 2 
7. 9 0 0 
- 6 0 0. 0 0 0 
6. 0 0 5 


3. 0 0 0 
1 . 6 5 0 
1. 8 5 0 
0.500 
pIS 


1. 5 14 5 0 

1 . 4 8 7 4 9 
1. 8 4 6 6 5 


6 3. 1 

7 0.2 
2 3.9 


4 


1 8 
1 9 


7. 6 4 7 
-2 4. 8 9 2 


2. 15 0 
RlS 


1 . 5 14 5 0 


6 3. 1 


5 


2 0 
2 1 


oo 
oo 


2.230 


1. 5 16 3 3 


6 4. 1 



[0 0 5 0] [gll] 



as 


8 


9 


1 3 


1 4 


1 8 


K 


-4. 06690 


-4. 06690 


-1.86323 


-1. 18757 


-4.66589 


D 


-1. 05529X10-' 


1.05529X10" 1 


9. 95876X10"* 


1. 07042 X10" 4 


9.52626XI0-* 


E 


1.05411X10"' 


-1.05411X10 * 


1.71809X10^ 


1. 43900X10-* 


-I.61488XI0-* 


F 


-1. 56307 X10" 7 


1.56307 XI 0 T 


-3. 78788 X 10' 1 


-2.88266X10-« 


2.56250XI0-* 



[0 0 51] 



ran 2] 






mm 




f 


4.024 


17. 3 2 9 


3 9. 18 0 


F/NO 


1.861 


2.339 


2. 544 


2 6) 


6 4. 7 3 6 


15. 7 0 8 


6.914 


d 5 

d 1 0 
d 1 4 
d 1 9 


0.500 

15. 4 9 3 
5. 2 4 0 
1 . 0 0 0 


11. 6 8 5 

4. 3 0 8 
2.46 9 
3. 7 7 2 


15. 19 0 

0. 803 
5.112 

1. 12 8 



[0 0 5 2] £ £tC, m 1 0<D-r-*tcS-3<X-2>b 50 



(c) ttSpaiRs**-rBi"p»So (d) ttwuteiRg 
oa^o, niatidjs, js«ttFis, fttttictticft 
-r*ffl«^-r 0 (e) ttffi^eiRSoHTfeo, j£t*t* 

[0 0 5 3] El 1 5—0 1 7^^-riRMiaA^6B6^ft 
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19 

[0 0 5 4] SLfc, mi 8lcm&mc1S^T0. 3 0° 

<D^mn*mm<D&m&m%7K-?o (f) imtam 
o. 75. (g) 7bws*^ (h) wmttmrn-o. 

r2ll /r219 =0. 012 
r311 /r319 =0. 013 
r321 /r 3 2 9 =0. 013 
r 4 l l /r4i9 =0. 013 
f l/fW=6. 4 0 8 
I f 2 I /f W= 1 . 2 9 5 
f 3/fW=3. 1 7 5 
f 4/f W=2. 8 9 1 

(H«OJB«3) »3 1/^Oft#^6S2#l« 
OUVXfcHb>X©B^**n^ttnd32^ nd33, T - 



mm 2002-365540 
20 



nd32< 1 . 5 5, nd33> 1 . 8 0 (3) 
I nd32- nd33 | >0. 2 5 (4) 

1 vd32- vd33 I >5 5 (5) 

1 3fc5W 0 **5, Si 3fc*V^ 

>Xffl<03*ffll«L ntt*UVXOd*U:»-r*IB»T 

fc. *©fc#<D#JSffi«»*Si 4^^-To Sfc* X- 
S > 9 <£ t) RT«*3S«nH £ L T >Xft*B* 5ffl o T 

2 mffiB©ftl^O«pC0ffl*S 1 5tC^-To Si 5tC^3l/> 

T. OTttltt2B«W- l ifcftSffilW*. 
f. f/no, (o^nfnii 3 ox— auvxoje 

[0 0 5 5] 
[SI 3] 







r 


d 


n 


V 




1 


5 8- 


5 4 8 


0 


9 0 0 


1. 


846 6 5 


2 3. 


9 




2 


2 1. 


4 9 6 


5 


00 0 


1. 


6 9 6 8 0 


5 5. 


6 


i 


3 


- 1 1 8. 


2 7 6 


0 


1 2 0 












4 


1 6. 


4 3 6 


2 


5 5 0 


1. 


7 7 2 5 0 


4 9. 


6 




5 


3 4. 


4 4 2 
















6 


34. 


4 4 2 


0 


500 


1. 


8 3 4 0 0 


3 7. 


2 




7 


4. 


8 2 8 


3 


04 1 










2 


8 


- 7. 


6 6 4 


1 


0 0 0 


1. 


6 6 5 4 7 


5 5. 


2 




9 


7. 


0 2 9 


2 


1 5 0 


1. 


8 0 5 1 9 


2 5. 


4 




1 0 


-3 1. 


2 6 5 
















1 1 




1 


7 0 0 








1 2 


8. 


6 0 8 


3 


0 0 0 


1- 


6 0 6 0 2 


5 7. 


5 


3 


1 3 


- 1 7. 


1 1 4 


1 


6 5 0 












1 4 


7. 


5 3 0 


1 


8 5 0 


1 . 


4 9 7 0 0 


8 1. 


6 




1 5 


-6 0 0. 


000 


0 


50 0 


1 . 


8 4 6 6 5 


2 3. 


9 




1 6 


5. 


9 2 5 














4 


1 7 


7. 


5 7 2 


2 


15 0 


1. 


5 14 5 0 


6 3. 


1 




1 8 


-2 7. 


5 12 














5 


1 9 


oo 




2 


2 3 0 


1. 


5 16 3 3 


6 4. 


1 




2 0 


CO 

















[0 0 5 6] 



mi 4] 



m 


8 


1 2 


1 3 


1 7 


K 


-3.23809 


-1.62467 


-1.52409X10-' 


-5. 70198 


D 


-7.06859X 10* 4 


3.08829X10" 1 


4. 91280X10*' 


1.21418X10"' 


E 


-9. 52341 X 10"* 


4.69226X10"* 


5. 34972X10" 


-2. 95981 X 10"* 


F 


-4.86427X 10" 8 


-2.I1984X 10- 7 


-2. 54903X 10- 7 


3. 51808X10 7 



[0 0 5 7] 



[Si 51 
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22 











f 


4.023 


17. 4 2 6 


3 9. 18 0 


F/NO 


1. 8 6 5 


2.345 


2. 5 5 0 


2 co 


6 4. 6 4 0 


15. 5 9 6 


6. 9 0 0 


d 5 

d 1 0 
d 1 4 
d 1 9 


0. 500 

15. 4 9 3 
5.240 

1. 0 0 0 


11. 6 8 4 

4.309 
2.422 
3.818 


15. 19 0 

0. 803 
5.112 

1. 12 8 



[0 0 5 8] 2G>^ Ml 3 0f-^lClo<X-AL/ 

9—0 2 1 iC^-To 0 1 9—0 2 1 tC&l^T, 

(a) li*#®&M<D0TfetU Hmdi§Uctt-r&<i£: 

^-To (b) imgMgi&mcomT&t), mmzw* 

(c) ti^ffiiRM^-r0T*fc£ o (d) &$fi±fei&M 

^-ess. mmtdm. £m&fm. &mi±cm\ctt 
-?z>m**-?o (e) itigm&i&momT'&K). jimi* 

[0 0 5 9] 01 9—0 2 1 ICTjk-Fi&^mfribmZfrte 

*?tc x-KvyX(DTmmm&*mM?&^fi*^ 
[o o 6 o] icfc. 02 2izmm^^ro. 30 0 
o. 75. (g) tfH®ffMX (h) o. 

7 5TcO<HiRM0^^n^n^LTV^ o HSgUidifgL 

^s»«f«. ^^ic^c^-r^fii^-ro 022^6 

[0 0 6 1] ^ffxeOfitti^OilOT^^o 
nd32= 1 . 4 9 7 0 0 
nd33= 1 . 8 4 6 6 5 

vd32=8 1 . 6 

vd33= 2 3. 9 

I nd32- nd33 1=0.3 5 0 

I vd32- vd33 1= 5 7. 3 

r211 /r219 =0. 012 

r311 /r319 =0. 013 

r321 /r 3 2 9 =0. 013 

r411 /r419 =0. 013 

f l/fW=6. 3 7 8 

I f 2 | /fW= 1.295 

f 3/fW=3. 16 1 

f 4/fW=2. 9 2 9 

m^m^yr<to mm\cis^T. 2 3 1 it±.mm 1 $mm 

3 3tefflftiR^T*£>t>> ^6tcffl^jaS|[HlK2 3 4Rlf 
\£3L-7T^>?—2 3 5. 2£lC2 3 6te#lin£:^ 



70 ±IH0 2tc^L/c^l^SSCToX-Ab> 

xtc«x.T, ±mm2-5<Dnffim<DX-L>u>xttn 

[0 0 6 2] 3=fc. 02 4. 0 2 5l£Iil^^£-r3*£ 

[0 0 6 3] Sfc. i2 6WI»X-Ab>X?: 

20 ^*£}*^(DMtfim&^To 

[0 0 6 4] |o!0tC4ol->T, 2 6 1 Ji±fS!ff 1 HS£01J<D 
X— AU>X^to 2 6 2(in-/U7^W, 2 6 
3 & ffl^f^Tfe tK 2 6 2 6 4 Rtf tf 

^-77^^-2 6 5, 2 6^2 6 6te^Stl£r*££n 

6 7lc*^T«J«SftT^£o £7c. 2 
6 8(ifin^4l/«lt*OSE 2 6 9te#fini8£ 

HSUav^ ±ISH2^Lrc^lHS8SfflloX— 
30 >XlC^X_T, ±12^2 — 5C0HfifiWI©X— AU>X, 

[0 0 6 5] 

m3is>xm, iEoia»T**wra*4iy>x»*« 

2lTC£f8* 4ST7t^X^9 4SX-Ab 
>XT*&oT, *»n«iE«Ffc:tt3»«)ttttfcail[*lRl 

40 £ e h<^> S3 U>Xi¥*^:7h^5ii £:£*!)¥ 

sijji:«FStf#«n«F-efeHffioHias^a»a*R 

X**3HT**o *?§?BOX-Al/>X*ffl^ 
£ c 4: * D #}gnffiIEQT S £ tf * ^ 5 

*a*-c**o set, y^-^xte«^^MLrciiift 
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[0ffi©W#£s«fU§] 

[0 4] *$£W<Dm 1 OftftffloamttBKJSltSiKS 
[0 5] *f%W<D% 1 coHfi6flajoMjS«gU:33^5iRfi0 

[0 6] i ©£*flfl©sa«icfctt*#«ti 

*§IEB#©iKM0 
[0 7] *^Og2 4)^MOi£ftfil=«tf«iD»B 
[0 8] *£fHoB2 0JtttMOBmBlc*ttfti|g£ 

0 

[09] *&mcom 2 o%fitMoaimiic«(t«iRieB 

[010] *BBOB2 0£ttMOflB«lC«tt«#a 
n*fIEB#<Di&M0 

[011] *¥zm<Dm3(Dmmm<Dfcpimci5vztsLm 
0 

[0 12] *RB®B3 0£&B<DB9ttBfc:*tf«lK 
H0 

[013] *fmo«3<DHtt0goaawiic43(t«iRtt 
0 

[014] *^0B3O£ttft®BSBlC43l*«#a 

[01] 



24 



/0 




1 




\ 




7 * - * X 



J L 



U 



[01 5] 4^B9IO«4 0ldlMc[>J&A«llc43(t«iSII 



[016] *^<D&4 0£BMaBW&Bfc£ttSiR 

M0 

[017] *9HlOB4«!^|jtM«E)milC«»t««[ll 

0 

[018] *^oB4o£&M«>Bs«ic*t*s¥B 

nffiIEB$cDiKM0 

[01 9] *5K80»5 0*iS«!lOl£ft«i»c*»aiRJS 



[020] 4^moiB 5 o«ttnoanMwic43(t«iR 

M0 

[02 l] *fE^0^5©Slfi6M©li^»c^Si|XM 

0 

[0 2 2] *^K<D^5©SISSe!l<oaafiSfe:^S#S 
n*iIEB#cDiKM0 
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